The aromatic amino acids tryptophan, phenylalanine, and histidine interact with singlestranded polyadenylic acid [poly(A)i as observed by proton magnetic resonance spectroscopy. The chemical shift of the C2 and C8 protons of the adenine moiety of poly(A) is consistent with a destacking of the initially partly-stacked polynucleotide chain by the intercalation of the planar ring structure. The relative magnitude of this interaction is tryptophan>phenylalanine>histidine.
The measurement of specific interactions (binding constants) between amino acids and nucleic acids are of interest not only as a basis for a stereochemical theory of the origin of the genetic code (1, 2) but also to understand the nature of protein-nucleic acid interactions in general (for example, the cases of repressors, initiators, and polymerases). Zubay and Doty (3) used equilibrium dialysis to study the binding to calf-thymus DNA of those amino acids that are predominantly found in thymus tissue with essentially negative results. By the same technique, a preference of AT-rich DNA for polylysine over polyarginine has been reported by Leng and Felsenfeld (4) ; recent experiments by Fox et al. (5) indicate that polyamino acids rich in arginine tend to react preferentially with polymers of nucleotides of adenine and guanine, while polyamino acids rich in lysine tend to react preferentially with polymers of nucleotides rich in uridine and cytidine. Further, qualitative evidence has been presented for the specificity of interaction between a few dipeptides and tRNA (6) as monitored by line broadening in proton magnetic resonance (PMR) spectroscopy. We wish to report here some evidence, obtained by PMR spectroscopy, of the interaction of aromatic amino acids with neutral poly(A), and the effect of this interaction on the melting temperature of single-stranded poly(A). shown to interact minimally with polynucleotides (7). Intensities of the poly(A) aromatic region were integrated by cutting out and weighing the spectral areas.
Binding constants were obtained with the help of a computer program described elsewhere (8, 9) . The feature of this method is that in the limit case of fast exchange, the chemical (11) for various bases, steroids, and aromatic hydrocarbons to neutral poly(A). A decrease in the melting temperature (Tm) of doublestranded, acidic poly(A) in the presence of nucleosides and related compounds has been observed by optical rotation (11) , and was attributed to a preferential binding of these compounds to the coil form of the polymer, thus shifting the helix-coil equilibrium and lowering the Tm. Although optical methods indicate noncooperative melting behavior for neutral poly(A) (12) , McDonald, Phillips, and Penswick (13) have obtained a broad cooperative melting curve by measuring the temperature dependence of the combined resonance intensity of the adenine C2 and C8 protons. The bases of neutral poly(A) are fully melted at 20'C by this PMR intensity criterion. Thus, at temperatures greater than 20'C, all of the adenine bases have sufficient mobility to average out dipolar broadening, although there is still extensive local stacking order as determined by hyperchromicity. Using the criteria of maximum resonance intensity to define a melting temperature for single-stranded poly(A), we amino acids nor lysine affect the Cr-C2 line separation or the melting temperature of a neutral poly(A) solution appreciably. The weakness of these amino acid-polynucleotide interactions requires high concentrations of reactants to obtain appreciable binding. Although this precludes absorbance and PMR experiments on double-stranded polynucleotides, high concentrations of DNA and high local concentrations of amino acids (in the form of proteins) represent quite normal cellular conditions. In view of recent work which suggests that in both replication and transcription of DNA, a local melting of the DNA occurs (14, 15) , the intercalation of amino acids into poly(A) may be a model for such local melting.
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